Background: Hypertension and pre-hypertension in children and adolescents are frequently missed despite current screening recommendations and the potential benefit for early diagnosis and intervention. Difficulty in interpretation of office blood pressure readings in children has been partially blamed for the significant under-diagnosis of childhood hypertension. The objective of our group was to develop and evaluate a simple tool designed to assist primary health care physicians to interpret office blood pressure readings in children and adolescents. Methods: A multi-disciplinary advisory group in our institution undertook the development of a diagnostic tool based on currently accepted gold standard parameters. Input from Family Physicians and Pediatricians was used in the design process. The tool was then distributed among Family Physicians in our catchment area and evaluated with a post-distribution survey. Results: A laminated one page summary of pediatric blood pressure parameters and initial approach to pediatric hypertension was created and distributed. Feedback from primary care physicians was mostly positive and supportive of this initiative. Conclusions: Innovating and simplifying the screening process for hypertension and pre-hypertension in childhood may promote early detection and intervention however the effect of such initiatives on the rate of diagnosis of pediatric hypertension will need to be tested prospectively by appropriately designed studies.
INTRODUCTION
Hypertension affects almost one in four adults and its prevalence continues to rise [1, 2] . It is recognized as a leading cause for cardiovascular disease, cerebrovascular accidents and end-stage renal disease [3] [4] [5] . Hypertension and its resultant complications do occur in childhood and it is becoming increasingly clear that idiopathic or essential hypertension, which is the most common type of adult hypertension, has its origins in childhood [6] . The prevalence of hypertension in children and youth is on the rise and it has been shown that children who have high blood pressure (BP) tend to become hypertensive adults [7] .
Current recommendations suggest that all children ≥3 years of age should have their BP measured at each health care visit [8] . Despite this, as many as 75% of cases of hypertension and 90% of cases of pre-hypertension in children and adolescents are undiagnosed [9] . A recent retrospective cross-sectional study of clinic visits for children 3 to 20 years of age at a large urban, pediatric primary care centre found that in 39% of the visits the blood pressure measurement was above the 95 th percenttile, yet in 87% of the cases the elevated blood pressure reading was not recognized [10] .
Difficulties in obtaining accurate BP readings in children due to unavailability of proper sized cuffs or lack of cooperation of younger patients are frequently blamed for hypertension under-diagnosis in childhood [11] . However an additional possible hurdle in performing a quick and efficient office screening of BP in children lies with the complex steps involved in the process of interpreting BP values in children and youth [10] . References for normal childhood BP values have been developed by the Task Force on High Blood Pressure in Children and Adolescents; the latest update was published in 2004 [8] . The reference standards consist of two rather complex tables for boys and girls detailing the percentiles of BP for specific ages and height percentiles. Each one of these tables is two pages long and includes more than 1000 different values [8] . Interpretation of a blood pressure reading in a child requires knowledge of the height percentile as well as availability of the BP standards tables. A need for innovative strategies to assist busy primary health care providers in screening children for elevated BP has been suggested [10, 12] .
This need was also identified during deliberations of our local childhood obesity advisory committee. This led to an initiative to create a simple tool to assist primary care providers in our community to identify and approach hypertension in children and adolescents. We herein describe the development process, the tool itself, and results of an evaluation of its usefulness.
METHODS
The "Make it HAPPEN" program is a group, familyfocused healthy lifestyle initiative in our tertiary care pediatric centre, for children and youth 6 to 15 years of age who have a BMI ≥85 th percentile for age and gender. The advisory committee to this program is led by a Pediatric Endocrinologist and brings together a community based local Family Physician in addition to a dietician, child life specialist, a nurse and a psychologist.
Since the program targets overweight and obese children, BP screening is part of the enrollment process. A communication is sent to the child/youth's Family Physician at the end of the program advising of both BMI measures and BP screen results, with recommendations for follow-up. The first program evaluation report (March 2007) demonstrated that as many as 23% of the 108 children enrolled in the program could have been classified as hypertensives and 20% as pre-hypertensive based on BP readings obtained at the time of their enrolment in the program. The high prevalence of apparent hypertension in this population and the frequency with which families reported not having BP measured at their primary care physician's office led to the following initiative: A Pediatric Nephrologist and a Pediatric Cardiologist were added to the program's advisory board and a session focused on this problem was held. Likely causes for the low rate of childhood BP measurement at primary care physician's offices as well as potential interventions to correct this problem were discussed. During these deliberations the Family Physician in our group expressed her and her colleagues' frustration with the current reference standards for childhood hypertension and the cumbersome process of using these standards in the primary care setup. This observation led our group to initiate the development and evaluation of a simplified tool for identifying children with hypertension or pre-hypertension, a tool which would also provide basic guidelines for the initial approach to hypertension in children and youth.
The starting point was the widely accepted reference standards of the Fourth Report on the Diagnosis, Evaluation, and Treatment of High Blood Pressure in Children and Adolescents [8] . Since our goal was to simplify the use of these reference standards we sought to reduce the amount of information (numbers) in an easy to use format while maintaining the integrity of the classifications. To achieve this goal we provided only the range for the 90 th and the 95 th BP percentiles for each age and gender leaving out the specific values for each individual height percentiles. The lower end of the provided range represents the BP value for children with the lowest height percentile for their age while the upper end represents the highest height percentile. This presentation makes it easy to quickly identify children and youth with normal BP readings, bellow the low end of the range, irrespective of their height. The tool also suggests that adolescents aged 14 years and older should be considered at least pre-hypertensive if their systolic/diastolic BP value is above 120/80 mmHg. Current references mention values higher than 120/80 mmHg as being less than the 90 th percentile for tall adolescents however in view of the current cutoff point for pre-hypertension in adults (120/80 mmHg), it should also be applied to adolescents [13, 14] .
The simplified reference table along with some treatment guidelines and an algorithm for the approach to hypertension (also adapted from The Fourth Report on the Diagnosis, Evaluation, and Treatment of High Blood Pressure in Children and Adolescents [8] ) were formatted on 17 11 2  sized paper which was folded as a booklet.
This first draft was distributed to 10 Family Physicians attending a local continuing education workshop along with a fax-back questionnaire to gather feedback. Four respondents took time to recommend improvements in readability, layout and format. The final product, a laminated two-sided A4 size document, was approved by each of the advisory committee members and the Chief of Pediatrics in our centre. It was then distributed on behalf of the Department of Pediatrics to Family Physicians and Pediatricians in our community. A follow-up fax-back questionnaire to evaluate the use of this tool was distributed two months later to the same group of Family Physicians and Pediatricians. survey was distributed by mail to almost 400 Family Physicians and 54 Pediatricians. A total of 44 faxed responses to the post-distribution survey were received and results are summarized in Table 1 . Some respondents added comments none of which were negative. The following are some examples of the provided comments: "The tool increased my awareness to hypertension in children", "I keep the tool in my exam room for quick and easy reference", "It helps to quickly confirm normality of BP and lets me know if I should recheck". One Family Physician indicated willingness to participate in the next revision of the tool, "to further simplify it".
DISCUSSION
The importance of early diagnosis and treatment of hypertension and pre-hypertension is well accepted and uncontested [15] . Facilitating screening for hypertension in children and youth should be a priority if the goal is to improve current rates of detection of hypertension and pre-hypertension in children and youth, which have been shown to be very low [9] . Development of a simple tool to support early diagnosis in the primary care setup may be one of the needed interventions to achieve this goal.
The observation regarding the need to simplify the current reference standards created by The Fourth Report on the Diagnosis, Evaluation, and Treatment of High Blood Pressure in Children and Adolescents is not exclusive to our group. A somewhat similar attempt to develop a simplified childhood BP reference table has been published in Pediatrics in June 2009 [12] , subsequent to our local initiative. However our experience is unique because it started with observations made in the field by practitioners and community Family Physician, the latter of which also provided feedback regarding the utility of this simplified tool aimed at easing the task of screening for hypertension in children and youth. In addition, our tool provides a quick reference on the approach to treatment of children and youth suspected of hypertension or pre-hypertension.
The introduction of this locally developed simplified tool to support detection and initial management of childhood hypertension in our community did not start as a research project but rather a practical measure for an observed need. Consequently our attempt to evaluate this tool had many limitations: convenience bias in the choice of Family Physicians and Pediatricians to whom the tool was distributed, the tool and the post-distribution survey were faxed to practice locations rather than individual physicians and the response rate to the fax survey was very low.
Notwithstanding these important limitations, this is the first description of a simplified tool for detection of pediatric hypertension developed at the request and with the collaboration of primary care physicians. Moreover, this is the first attempt to conduct a qualitative evaluation of such a tool with a survey among primary care physicians who provided mostly positive feedback. Undoubtedly of even higher interest would be a quantitative evaluation of this tool's implementation using outcomes such as a change in the rate of diagnosis of pediatric hypertension and a comparison with the diagnosis rate using the blood pressure tables from the Fourth Report on the Diagnosis, Evaluation and Treatment of High Blood Pressure in children and Adolescents (http://www.nhlbi.nih.gov/guidelines/hypertension/child _tbl.htm) [8] . One respondent said no, but indicated it was the nurse who used the tool; data included for subsequent questions; † Two did not reply; one of these was where e nurse was using the tool; ‡ Includes case where nurse was using the tool. th Unfortunately we were not able to evaluate these outcomes as part of this initiative. The incidence and current rate of diagnosis of pediatric hypertension in our community (as in many other communities) is not known. We are striving to obtain support for a follow-up study that would answer these questions and help to further evaluate the usefulness of this pediatric hypertension diagnostic tool. We hope that this current report will help raise awareness and add to the body of evidence supporting prospective well designed studies aimed at improving diagnostic rates of pediatric hypertension.
